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* , m*jR 3 iE««> -> 7 > '^14 $ n tz >u * # u 

-7-, ;<^t'J^-. MftfcXtiWlfcttOftiiMiJ 

/0 [»** 12] -> 7 > £5fc-f JESS $ n/c^B{-*-l> # 

tfy-r-, /*-f =fv-, Srfb^Xti^'f^Soft 
*^|J t ift-fri- 4 . IS*« 3 ie*co •> 9 > sett $ *l ?t / < >f 

j7- ( /u**') mtwxn * 4 mt&<?> 

>f + * <; rr-7 - , ^fbftXii 1 4 mini&tffln&mM 

m^\£Wi^-z<n$krk7'uiz* tfm.m$Lfmsfr % ess ** 

/<-f**u =f-7-, Rftwxii^-raHfcoftfcayosia 

[ii^ig 1 4 ] «MftK^a«sftRf « 1 0 ^r^*?t 
■enn-r % , is*« 3 ia«o -> 9 > ^14 $ *i / m * # 

[»*JR 1 5 ] flMW£ttXJ±*E«»* 10^18 
0«-coKcoB#HT**M-r-5>, »*«3 8e*0->9 vSEtt 

osK-enjirr * , 3 ie«<o -> 9 > ^14 $ titzs* 

[»#JS17] yyytLt-K (I) 

Z-A-Sx-A-Z (I) 

x Ji 1 ~ 1 2 <r)WlX**> 19 , ZJ±SiX 1 X 2 X 

«t-7K3R (-H) , /Nny^Xlit Kn*v (-o 

(ci ~ce ) jg.*iG-fzmmxitfrmm<7>8kit 
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8] (I) <Dis7>& [ (E t O) 

sSi (CH2) s] 2S, [ (E t O) 3 S i (CH 

2 ) 3 ] 2 S 2 , [ (E t O) 3 S i (CH2 ) 3 ] 2 

S3. [ (E t O) 3 S i (C H 2 ) 3 ] 2 S 4 , 

[ (E t O) 3 S i (CH2 ) 3 ] 2 S 5 , [ (E t 

O) 3 S i ( C H 2 ) 3] 2 S6 , [ (E t O) 3 S i 

X 1 X 2 X 3 S i - A- 
X 1 , X 2 , X 3 RtfAtiSWCttHIRKS; 
(I) *iRi;*:i***U R 1 , R 2 > R 3 ii^tt^ 

ni^ciiilt*^ (Ci-Cie) r;i^ 

JK (Ci-Cie) r^n^r'A (Ci-Cib) ^ 
(C7-Cie) T^A^K 
H > Any>X(iX 1 X 2 X 3 S i - A- S 

[fS*^2 0] y7^lt-tS: (III) 
X 1 X 2 X 3 S i - A 1 k (III) 

x 1 ', x 2 , x 3 »-€-*L-r*LSv^z*n«us: 

(I) + fcHU5»**WU *oAlkliI«tt, 5M£ 
§I#Olt4Ste5<o (Ci-Cis) 7;i^;K (Ci-C 
5 ) Ti^^'A tKD#y, -hU^ f- 

(C1-C4) ad7;K;k ~no 2 , (c 

i-Cs) T*T)V*)V, -NH2, -NHR 1 . -N 
R 1 R 2 > T/Hr-JK T'J^-> fcf-;K 7'J-« 

14 (C7-C16) r^^-cab^] <r>^m^^mit 

[ [ (ROC ( = 0) ) P - (G) 

3 ) s 



* (CH2) 3] 2S7, [(EtO)sSi (C H 2 ) 
3 ] 2 S s . [ (E t 0) 3 S i ( C H 2 ) 3 ] 
2 S 9 , [ (E t 0) 3 S i (CH2 ) 3 ] 2 S 1 0 , 
[ (E t O) 3 S i ( C H 2 ) 3 ] 2 S 1 1 , [ (E t 
0) 3 S i ( C H 2 ) 3 ] 2 S 1 2 . [ (E t 0) 3 S 

1 (C H 2 ) 3] 2 S 1 3 . [ (EtO) sSi (CH 

2 ) 3 ] 2 S 1 4 "C£>£, m^mi 7Elt«)->5>«tt 
Sit*:/** **y =r-T-, BftttXii 

*70 [IS**1 9] y7>hlt-tS (ID 
S- S i R 1 R 2 R 3 (II) 

a*S3fa«Oy7 >f£ttSflfc/<>f 

[»**2 1] -«A (I I I) <Dis7>& (Me 
0) 3-Si - (C H 2 ) 3-H (EtO) s-Si 
- (C H 2 ) 3-H, (MeO) 3-Si-C (C 
Ha) 3, (EtO) 3-Si-C (CHs) 3. (M 
eO) 3-Si- (C H 2 ) 8-H. (EtO) s-S 
20 i- ( C H 2 ) 8-H. (MeO) 3-Si- (C 
H2) 16-H, (EtO) 3-Si- ( C H 2 ) 16 
-H, MesSi-OMe. MesS i-OEt, Me 
sSi-CU EtsSi-CU (MeO)sSi- 
CH=CH2, (EtO) 3Si-CH = CH2, (M 
e 3 S i ) 2N-C (O) -HXfi (Me 3 S i ) 2 N 

[«M2 2] LTHtt* (IV) XI4 

^50 (V) 

j ] k -Y-S] r -G- (S i X 1 X 2 X 



t (X 1 X 2 X 3 S i ) q — G] a - 



(IV) 

[Y- [S-G-S i X 1 X 2 X 3 ] b] 



Y(i#«a (Q) zD ( = E) **U 
p 14 0 - 5 -?* »K r (4 1 - 3 Tab *) , z (4 0 - 2 
; q(i0-6t*^ a(4 0-7Tab*K b (i 1 

-3-e*9, j (40- 1 r**>^^ p=io*^:i±i 

*0T&o-C&4<. *flJ(C(4 1 

«K t«4 0-5-C*»), sl41 ~~3Tab^ k (4 1 - 2 
-e* *5 x lit (1) (D) IWXtt***-* 
Tab£*£ili4 a + b = 2 St>* k = 1 T* ») . ( 2 ) 

(D) >ffi?--C*&»^i:ii c 2> 1 j^b = 1 Tab 
£ffi*>a + b = 3T*<K -to BR a = c + 1 Tab 13 , 

(3) (D) >KTT&&*^t::(4k==2Tab*K 
Y(4^ffitt (Q) zD (=E) , *f«JtC(4-C ( = N 
R) -SC ( = NR) - S C (=0) (- 
NR) C (=0) (-NR) C (=S) -0C 



(V) 

(=0) -oc (=S) -c (=0) -s 
c (=s) -c (=S) -s (=0) -s 

(=0) 2-. -OS (=0) 2-. ( — N R) S ( = 
40 0) 2-. -SS ( = 0) -OS ( = 0) (N 
R) S (=0) -SS (=0) 2-. (-S) 2P 
( = 0) - (-S) P (-0) -P (=0) 
(-) 2. (-S) 2P (=S) - (-S) P ( = 
S) -P (=S) (-) 2. (-NR) 2P ( = 
0) -> (-NR) (-S) P (=0) (-0) 
(-NR) P (=0) (-0) (-S) P (-0) 

(-0) 2P ( = 0) -> - (-0) P ( = 0) 
-> - ( — N R) P ( = 0) ( — N R) 2P ( = 

S) (-NR) (-S) P (=S) (-0) 

50 (-NR) P (=S) (-0) (-S) P (=S) 
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(-0) 2P (=S) - (-0) P (=S) - 
Xii- (-nr) p (=S) -£HU ztib<nm<n& 
*lZ&\,*xm=F (D) It^ufff^ (E) trii^L 
T^O, COK^ttMUttlUKT- (S) ^IS^tt^ 
i), KH^tt* (G) JzXoT^-fSBK^ (Si) 

S (id «t>tiBii:«i**#i-*r^*j'm*« 
«*»tt«tto (Ci-cis) tttir^+jniti 

(r;i^>) , (r;u*>) liir^K^ 

p = OOJ»^U(iG(±*fiJ^ii7K3R (H) Gii 

-t*t-P*LSvm*H««-A (I) tkBi:**ttt 

[Sr**2 3] 77>at, (VI) 
X 1 X 2 X 3 S i -A-S u b (VI) 

X 1 , X 2 . X 8 atKA(i-t*L-rii2vm*B 
(I) (7)jgf*£#U *oSubl±-SH, -C 
U -Br. - I , -NH2. -NH ( A — S i X 1 X 
2 X 3 ) . -N (A-S i X 1 X 2 X 3 ) 2. -NH- 
CH2-CH2-NH2, NH-CH2-CH2-NH 
-CH2-CH2-NH2, NHEt. N E t 2 > NH 
(C4H9) , O-C (0) -CMe=CH 2 , 0-C 

H2- (CH -0- CH2) x«- s CN-e*4] co^r 

[St*«2 4] -jft* (VI) Oy7>^ (MeO) 
3S1- (CH2) 3-SH, (E t O) 3 S i - (C 
H2) 3-SH, (C3H7O) 3S1- (C H 2 ) 3 
-SH, (MeO) sSi- (C H 2 ) s-CK (E 
tO) sSi - (CH2) 3-CU (C3H7O) 3 
Si - (CH2) 3-CK [ (Me 0) 3 S i - (C 
H2) 3-] 2NH, [ (E t 0) 3 S i - (CH2 ) 
3-] 2NH, [ (C3H7O) 3 Si — (CH2) 3 
-] 2 NH, (MeO) 3Si - (CH2) 3-N 
H2, (EtO) sSi- (CH2) 3-NH2, (C 
3H7O) sSi- (C H 2 ) 3-NH2, (MeO) 
sSi- (CH2) 3-NH- (C H 2 ) 2-NH2, 

(EtO) sSi- (C H 2 ) 3-NH- (C H 2 ) 2 
-NH2, (C3H7O) sSi- ( C H 2 ) 3-NH 
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- ( C H 2 ) 2-NH2. (MeO) sSi - (C 
H2) 3-O-C (O) -CMe=CH2, (EtO) 
3 S i - (C H 2 ) 3 -O-C (O) -CMe=C 
H2. (C3H7O) sSi- (C H 2 ) 3 -O-C 
(O) -CMe=CH2, (MeO) sSi- (C 
H2) 3-O-CH2- (CH -O- CH2 ) , (Et 
O) 3Si- (C H 2 ) 3-O-CH2- (CH -O- 
C H 2 ) . (C3H7O) 3S i - (CH2) 3-0- 
C H 2 — (CH -O- CH2 ) . (Me O) 3 S i - 
10 (CH2) 3-SCN, (EtO) sSi - (CH2) 
3-SCNXii (C3H7O) 3Si- ( C H 2 ) 3- 

[ft** 2 5] SI-VIC0V7 >^t'J rfT-Xtt 

itTfr^-^^xitfomtT^^-^^imm, w 

30 K7;H--!7A, 1 - 1 0 0 OmVgOBETSIS 

^u-x N 7^u^^>, RsBHr^n-x, h - 
X, -fe/Hf:*-*, v^h-X. 77^f 

40 03t*#JO«jt*fto 

[IS*J12 8] El^tltZKMf, ^U* 
A. fi3R, -^ftZlM^> A-7yffcaEft. 1-5WC 

50 im^m 2 9] EESI ^x **-Rfbft*-C* h , ft** 
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[I»*Jl3 0] rfA, »*Jl 1 fEf!^##9m £ £ -> 
9 ft T^U** 'J -7-, /<-f **«J=fT-, S£ 

fbttX(*WB^o£lfrtik »#UJ: <9 itP^y 1'KSy ^ ' 
[If** 3 1] JftKttOJHiSOfctfO, lf*JS3 OIB 

[f£9JOSMill&§&9n 
[0 0 0 1 ] 

[0 0 0 2] 

ffl s n 4 * >) -7 - <r> ® <7>m& i l x immmt 

[0003] DE2141159f, DE221223 
9 ^■S0 f U S 3 9 7 8 1 0 3 -f-j^ , 
4%it&®. tRIxtffcfX- (3- HJxb^xy^T - 
ot')H r F7^*7r > 31(4 3 7 h -/n tf;u 

h'JxF+->-/7>iy7 Vi»-fr?WXI±3&fbiS*|]*J b L 

YV-y YWBLir&toW.* 4 WWn&ftntztblztiim-t- 

[0 0 0 4] ^;i/*7*hy7>4'3'Al^t4 ) f?'ft 
h Uv KI(0fc*!)i:tfflt4CtliFR-A 1 5 2 0 9 
4 8 5 9 t><2r*n"e*a 0 

[0 0 0 5] v7>oj0Xtc^{t*^:%iM 

^->->';;U7*ntf;w) f- h 5^*7 r VXtifcfX- (3 
- h 'J jr. h * ->-> >; ji/yn k:;w) ->*x;U7r> (DE2 
542534-?-, DE 2 4 0 5 7 5 8f, DE1954 
1 4 0 4-?-, DE 1 9 7 3 4 2 9 5"?-) d 

[0 0 0 6] ffi(SoiSJp?PJ, #iz*n>*rs -syyJ&Vyti 

m&oftmm *im, § fix v - 
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[0 0 0 7] (in-situ Verahren) (i^SKfth fl) 

* -7 - o * ii o ft #jge * * tr o 

[0 0 0 8] fl!>if?£ (ex-si tu Verfahren) liffifco* 
tr. 

[0 0 0 9] *«W*ffr&»**«i&*JKi£»L'T\ 
PS-3 2 2 7 6 7 5f) 0 

[0 0 10] ^tbfcl&ZIXtzjDVif/ >7 > 

1 7t*^j t u ^ * •) s-tt mm <o sums o 

(US 3 9 9 7 3 5 6f ) XttflMfr^U;*:* 4« 
#J^*7t:-r (DE3 3 1 4 74 2f 1 US407655 

o-?-) o d<o^(i*r^3i$*x4v»?a^<o^.(±±.«; 

[0011] US-PS415115 4 J %\tmV®l<?> , r 

20 jm&ttmmzuw.Lxisio, t^isiii^oii© 
m&rjmik&yox'&mztix^Zo ze>t*&wam& 

i •) t-*tt* UiMft-e £ * £ } tctoaf -5) o 
[0012] US PS-3567680 b , TtcC 

o tea S: -e # * o 

[0 013] US404403 7-f-tiT 'J -;l/sK'J 

<7>^Jt(49 9. 9~8 0gfi%<7>T;l'3-;l/£'£-*1-£ 
[0014] ICEP-PS 0 1 2 6 8 7 1-f-^ib, *r 

[0 0 15] i/'7>lZ£vX®MX-$ffi.ZtL2>2;%a<7>ft 

&t)t&Lxmti¥K)%=f^$?&tfmx:x(*£ <o&<% 

A-C**o 4ib*®»^ L < littv^lBfl|jt**-f 
z>ftmw<7>®&izi^ *»(4*&ffei<, trb^>±tC» 

[00 16] JAS^^fy ^ffl«03t«^J«:#®fS 
50 ^RlL.$-<i:^d i:* ? T-#^ 0 



-5- 



9 

[0 0 17] 

LJ:o t+iWU *«W«>R«<4, *® 
CfflfcO rf A EEtt v 7 >UJ: 4 J: •} 3t* * tufcttSI £ 

S ix fclfc t) W»tt * *1" 4 v 9 > £tt $ ft fc / u 
[0 0 19] 

0. 5m 2 /g-5 0 OmVg, ^f)J U!4 5 m 2 / g 
- 2 5 0 m 2 /gOBET$IS^tLtJ:v^ o 
[0 0 2 0] v9 >SJte3ft*:^>f t*^-, 
*y n^-. »ft»X<±y>fW»o^«aiJ(±0. 1-5 
0. 0St%, WfiJUfil. 0-25. 0fi%, 
*3pjU«4l. 0-9. 0gf%<Oy7>*^LTJ: 

[0021] >ttft*»av/xtt*a»*c««#j 

[0 0 2 2] *!6MOM&**t*«±v9>ac1tS*tfc/< 

[0023] v^><L lt(i, — «sS (I ) 
Z - A- S , - A- Z (I) 

K4 3 > xlil-12, *flJU(4l-8. #H*flJtci4 
2-6 O&T* »K Z (4 S i X 1 X 2 X 3 Tab «9 . *»o 
X 1 . X 2 , X 3 ti-ett-Ptt£vHCSM#U7K^ (- 
H) , Any>xiieKn^y (-OH) . r;^;i/f 

Wi«r-bh*y- R- (C = 0) Xtt 
«*S*tfc7>u*^-<) L< (4771^ W 
i(ft^y7f-Ri 2 C = NO-, 1 -6ffltf>#i*D§( 

^**i"*it«#a«ii^tt«tto^t7K*«l. 5-12 
ii/Nnr>-X(iT^^;we^§^L^-7 (C 



(6) #53 2 0 0 3 - 6 4 2 2 1 

70 

IS, (C5-C12) «ffctt-&y^n7^3*y 
^ /n n y > - x<± r ^ * $ ft£ 7xy^f vasx 
Ii^>v^tty*itt47^3*y^ *fiJU(4 

(C1-C4) r^n^y, «fU*WU<*> h*vXt* 
^ h^y^MLTJ: < , A (4 (C 1 - C 1 e ) , WflJ 

tcfi (C1-C4) <Dfrmmximfrmm<r>mnx 

70 [0 0 2 4] A(4lt«M*X(±*tt*tt-C*or J: < . ^ 
oftfl]Xt4^teffi<3****r LT i A (4^#tz## 
Wx.tf-CN, ^ny>, flUtf-C U - 
BrXii-F, -OH, 7J^^yF\ -OR 1 il< 
14- O- (C = 0) -R 1 Srtlt^t J: i> 0 At IT 
(4. *PflJUI4CH2 , CH2CH2, CH2CH2CH 
2. C H 2 C H (CHs) > CH2CH2CH2C 
H 2> CH2CH2CH (CHs) , C H 2 C H (CH 
3) CH2. CH2CH2CH2CH2CH2, C H 2 
CH (CHs) CH2CH2, CH2CH2CH (CH 

20 3) C H 2 > CH (CHs) C H 2 C H (CHs) Xt4 
C H 2 C H (CHs) CH (CHs) ^ftffllti^o 
[0 0 2 5] — te* ( I ) Oz/?>b LTI4, PJilffl 
TOft^ftSrftffllt 4v> : [(MeO)sSi (CH 
2) 3] 2 S, [ (MeO) 3Si (C H 2 ) 3] 2S 
2 . [ (Me O) s S i (CH2 ) 3 ] 2 S s , [ (M 
eO) sSi (C H 2 ) s] 2S4. [ (MeO) sS 

1 (CH2 ) 3 ] 2 S 5 , [ (Me O) 3 S i (C 
H2 ) 3] 2 S 6 . [ (MeO) sSi (C H 2 ) 3 ] 

2 S?. [ (MeO) 3 S i (C H 2 ) 3] 2 Ss. 
30 [ (Me O) 3 S i (CH2 ) 3 ] 2 S 9 . [ (Me 

O) sSi (C H 2 ) s] 2 S 1 0 , [ (MeO) sS 

1 (C H 2 ) 3] 2 S 1 1 . [ (MeO) 3 S i (CH 
2) 3] 2S12, [ (MeO) sSi (CH2) 3] 

2 S, [ (E t O) 3 S i (C H 2 ) 3] 2S2, 

[ (E t O) 3 S i (CH2 ) 3 ] 2 S s . [ (E t 
O) sSi (C H 2 ) 3] 2S4, [ (EtO) 3Si 
( C H 2 ) 3] 2 S 5 , [ (EtO) sSi (C H 2 ) 

3 ] 2 S 6 . [ (E t O) 3 S i (C H 2 ) 3 ] 

2 S 7 . [(EtO) 3Si (C H 2 ) 3] 2 S 8 . 

40 [ (EtO) 3Si (CH2) 3] 2S9, [ (Et 
O) 3 S i (C H 2 ) 3 ] 2 S 1 0 , [ (E t O) 3 S 
i ( C H 2 ) 3)2811, [ (E t O) 3 S i (CH 
2) 3] 2 S 1 2 , .[ (C3H7O) 3 S i (C H 2 ) 
3] 2 S. [ (C3H7O) sSi (C H 2 ) 3] 2S 
2 . [ (Cs H? O) 3 S i (C H 2 ) 3] 2 S3> 
[ (C3H7O) sSi (C H 2 ) 3] 2S4, [ (C 
3H7O) 3Si (C H 2 ) 3] 2S5. [ (C3H7 
O) 3Si (C H 2 ) 3] 2 Se , [ (C3H7O) 3 
Si (CH2) 3] 2S7, [ (Cs H? O) 3 S i 

50 (CH2) 3] 2S8, [ (C3H7O) 3Si (CH 
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:) s] [ (Cs H- O) 3 S i (C 

H2 ) 3 ] 2 S 1 0 , [ (Cs Ht O) 3 S i (C 
H2 ) 3] 2 S 1 1 Xli [ (CsHtO) 3 S i (CH 

2 ) 3 ] 2 S 1 2 o * 

X 1 X 2 X 3 S i -A-S 

K*. x 1 . x 2 . x 3 RVAit^izmmm^ 

(I) tfcn U R 1 . R 2 . R 3 (i-e-*i-F 

txK^lZtem&r~&t), (Ci-Cu) T)V* 

>K ^rfBUtt (C1-C4) T)V*)V^ #ti^rfijtiii^ 

^-)V-J&lf^)V-^ (Cl-Cl6) + A t 

fljKtt (C1-C4) 7^^y, 4f tC*fljUtt> 
vS^F + 'A (Ci-Cie) ^n/iKJK 7>J 
->K (C7-C16) 79^, H. /^nr>I(i 

x 1 x 2 x 3 s i -a-s-***-*-*] (D^mrjm 

[0 0 2 8] (II) <7)y7>t LT, Wilf£l 

TOffctffcilWLtJiv^ (E t 0) s-Si- (C 
H2 ) 3-S-Si (C H 3 ) 3, [ (EtO) 3-S 

i - (C H 2 ) 3-S] 2 Si ( C H 3 ) 2. [ (Et 
O) 3-Si- (C H 2 ) 3-S] 3Si ( C H 3 ) , 

[ (EtO) s-Si - (C H 2 ) 3-S] 2 S i (O 
Et) 2, [ (EtO) 3-Si - (CH2) 3-S] 

4 S U (EtO) 3-Si - (CH2) 3-S-Si 
(OEt) 3. (MeO) 3-Si- (C H 2 ) 3-S 

-Si (C2H5) 3. [ (MeO) 3-Si - (CH 
2) 3-S] 2 Si (C2H5) 2. [ (MeO) 3- 

5 i - (C H 2 ) 3-S] 3 S i (C H 3 ) , [ (Me 
O) 3-Si- (C H 2 ) 3-S] 2Si (OM 

e) 2 , [(MeO) 3-Si - (CH2) 3-S] 4 
Si. (MeO) 3-Si - (CH2) 3-S-Si 

(OMe) 3, (EtO) s-Si- (C H 2 ) 2 -C 
H (C H 3 ) - S-Si (C H 3 ) 3. (EtO) 3- 
Si- (C H 2 ) 2-CH (C H 3 ) -S-Si (C2 
Hs) 3. (EtO) 3-Si- (C H 2 ) 2-CH 

(CH3) - S-Si (Ce Hs) (EtO) 3 

-Si- (C H 2 ) 2 (p-CeH4) -S-Si (C 
H 3 ) 3 o 

[0 0 2 9] > 9 > t IT, HHs£ (III) 
X 1 X 2 X 3 S i - A 1 k (III) 

x 1 , x 2 . x 3 u^nrit^^zmmmzR 

(I) *«i:M«U *oai kiiltim 

mytxitm^ (ci-cis) t;v*;k mx-is**- 

(Ci - Cs) T^3*v, Witf^ h^r'A 

(C1-C4) ^nrH^ -N02, (Ci- 
Cs) ^*T;i^;K -NH2. — NH R 1 > — N R 1 
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* [0026] ->^><hLT(i, DE 1 9 8 4 4 6 0 7^ 

[0027] ->7>i Lttt, — te^: (II) 

-S i R 1 R 2 R 3 . (II) 

(C7-C16) r^+A'-c**] mit% 

[0 0 3 0] i&ffcT^-A'-Ktt. tf-^^afeOTzi 
[0 0 3 1 ] a^:T;u*;u-3liiT;uy-;w7 7 

[0 0 3 2 ] 7'J-^i:li7i-^ tf "7^ — ^Xiiii 

J: <9 (C1-C3) T^^r^-, (C1-C3) 7^3 
^ry-, />nf>-, tKn^y-Xli^fog^ 0IJ 
x.tfNR 1 R 2 OR 1 . PR 1 R 2 R 3 , SHX(±SR 

[0 0 3 3] T^l^Mi. (C1-C3) T^*;V 
-/ (C1-C3) T fr?*i/-JU*^uY>-m&:2 
*l-0*TJ:v> (Ci-Cs) T^^SIfc^LTffilSO 

7 1 )-K^otJ:v^ 7'J-^i^rnR^ CTx. 
50 tfOXttSi^&^Kti. (Ci-Ce) T)\«*)V 

[0 0 3 4] — jRS: (III) Ov7>tLtli, 09x 
(fflTOft^ft^ff ITJ:^ : (EtO) s-Si- 

(C H 2 ) 3-H, (MeO) 3-Si- (C H 2 ) 3 
-H. (EtO) 3-Si- (C H 2 ) 8-H. (Me 
O) 3-Si - (CH2) 8-H, (EtO) 3-Si 
- (C H 2 ) 16-H, (MeO) 3-Si- (C 
H 2 ) 1 6 — H> (Me) 3 S i - (OMe) . ( (E 
40 t) sSi - (OMe), (Cs H7 ) 3 S i - (OM 
e) , (Ce Hs ) 3 S i - (OMe) , (M e ) 3 S 
i - (OEt) , ( (E t ) 3 S i - (OE t ) , (C 
3H7) 3Si - (OEt) , (C 6 Hs ) s S i - 
(OEt). (Me) 3 S i - (OCs H? ) . ( (E 
t) sSi - (OC3H7) , (C3H7) 3S1- 
(OCs H7 ) . (Ce Hs ) 3 S i - (OC 
3 H 7 ) , (Me) 3 S i C U ( (E t ) 3 S i C 
U (C3H7) sSiCU (CeHs) sSiC 
U C 1 3 - S i -CH2 -CH = CH 2 „ (MeO) 
50 3 - S i -CH2 -CH = CH2 > (EtO) 3-Si 
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(8) #12 0 0 3 - 6 4 2 2 1 

13 14 
-CH2-CH = CH2, Cls-Si-CH = C * [0035] > 7 > t Itli, — teS; (IV) JLit 

H2, (Me O) s - S i -CH = CH2 JLit (E t (V) 
0)3-Si-CH = CH2 0 * 

[ [ (ROC (-0) ) p - (G) j] k-Y-S] r-G- (S i X 1 X 2 X 
3 ) . 

(I V) 

[ (X 1 X 2 X 3 S i) q-G] a - [Y- [S-G-SiXiX^X*] b ] 



Ylt^mm (Q) zD ( = E) *§EU f<0 
BR, p(iO-5"C#>*K r ti 1 - 3 T?#> 0 , z (i 0 - 2 
T-afel), qtiO-6T***K aii0-7t*t), b (i 1 
-3tii), j iiO- 1 -e*4**, p = 1 coJft^dB* 
or**otU<, c (i l - 6, *fijtcii l - 4 -cab 
») , t (i 0 - 5 "Cab *) , k 1 - 2 

-c*»k liu (l) (D) 

^-C&&»£\ a + b = 2S^k = 1-C£>*K (2) 

(D) >HC?"C*4»^ c^lWb=lt*l, 
PI IJ t± a + b = 3 -C* 0 . fog a = c + 1 "C*> 0 > 

(3) (D) ^JHT'-e***^ k = 2t*0, Y 
It^mm (Q) zD (=E) , #fiJtztiC (=NR) 

-SC ( = NR) -SC ( = 0) -> (-N 
R) C (=0) (-NR) C (=S) -OC 

( = 0) -OC (= s) -C ( = 0) -s 
C (=S) -C (=S) -S (=0) -s 

(=0) 2-, -OS (=0) 2-. (-NR) S ( = 
O) 2-, -SS (=0) -OS (=0) (N 
R) S (=0) -SS ( = 0) 2-. (-S) 2 P 

(-0) - (-S) P (=0) -P (=0) 

(-) 2. (-S) 2P (=S) ~, - (-S) P ( = 

S) -P (=S) (-) 2, (-NR) 2P ( = 
O) (-NR) (-S) P ( = 0) (-0) 

( — N R) P ( = 0) (-0) (-S) P (-0) 

(-0) 2P (=0) - (-0) P ( = 0) 
- (-NR) P ( = 0) (-NR) 2P ( = 

S) (-NR) (-S) P (=S) (-0) 

(-NR) P (=S) (-0) (-S) P (=S) 

(-0) 2 P (=S) - (-0) P (=S) - 
Xl±~ ( — N R) P (=S) -£3lU Ztlb<nm<D& 
^Cisv^If (D) (i^r-njg^ (E) fc L 
T*5»K ^OK^ttlEfcMWtff- (S) tm&LXts 
*K RK^ti* (G) KioTW*!*?- (Si) tfe 

&£tix & > r 1 iisv^c«tH«nH, tift. sus 

7JMr/K «piw*3pJiC(4 (C1-C4) T)\x*)\», m& 

(r^^>) XJ*7;i^;i^#^fb^ (r^/n* 
Xli#*«ft^»*-£*. S (II) Kistt&^i: 



(V) 

10 Cis) itnr^^llttftL, »^CJ:0R7 
^^^«(±^tefn», W^tf— (r;i^>) , = 

*M xti^S^ffc^***, (iv) ^cop = o 

0*»>frU(iG(i#flJ*wli3ic* (H) "C*lK G(iY-7^ 

(i) rat o* 

20 [0 0 3 6] ^|&p^0-2T'*^O^*flJtr*0, f 
<omx l , X 2 XliX 3 (iRO-, CTxJfRC ( = 0) 
0--C**o P = 0, X 1 . X 2 0iR(;FX 3 =j. h * > 

3 - C l 2 $r*f^T^^^#^^*i-^-7^^^ > h 

[0 0 3 7] (Q) zD (=E) l~jo^T. Q<i»BR, 
SEMXfi (-NR-) -C*0, DttK*, HEW. U >X 
l«^-W*oTi<, El±B»g, ffilTXte ( = N 
50 R 1 ) -C*otJ:^o 

[0 0 3 8] ^ (I V) RV* (V) 4»OttE (-YS 
-) O/c^O^TfiJ^CT^ : ft*^#*yp- hxxr 
;W-C (=0) -S-. yft^^^y^-F-C 

(=S) -S-, ft^-^-hxxf^-O-C 

(=0) -S-> yft^-^^-hxXr^-S-C 

(=0) -s-s^-o-c (=s) -s-, m;^* 

*-^-hxXr^-S-C (=S) -S-. vft 
*jWM-Fxxf^-N-C (= S) -S-. ^^-^ 
W*-hxxf^-S ( = 0) 2-S-> ^jrAfry 
40 x-hxXf^-O-S ( = 0) 2 - S ^^-x;ix-7 
- hxxf^ (-N-) S (=0) 2-S-. 
X^7^-Fxxf^-C-S (=0) - S-. "f-^r 
x;i/7r^ hxXr^-O-S ( = 0) - S f-^X 
il/7^-Fx^7^N-S ( = 0) - S ^^-^X 
7x-hxXr^P (=0) (0-) 2 (S-) . v^- 
t^X7i-bxxf^P (=0) (O-) (S -) 2 
XtiP (=S) (O-) 2 (S-) , h'Jft^7x 
-hx^f^P ( = 0) (S-) 3X(iP (=S) (0 

-) (S~) 2, fF7ft^X7i-^X^fjbP 

50 (=S) (S-) 3, ft^7r>-fx^f;KP 
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(9) 

15 

(=0) (-N-) (S-) , vft^X77^-hx 
Xr^-P (=S) (-N-) (S-, 
f-hxxr^ (-N-) P (=0) (0-) (S 
-) , ^ f- h-^x-r )l> (-N-) P 

(=0) (S-) 2X1* (-N-) P (=S) (O-) 

(S-) Iin'Jf^^X^7^r-hxXf^ (-N 
-) P (=S) (S-) 2o 

[0 0 3 9] -fl^ (IV) Xli (V) Oy7>tU 

+ yy'J^-l-xf^ft7-tf-h, 2- (y^;U 
y>F*yy'J^) — 1 - xf ji/f tT-br — 3- 
h g y F + yy'JA'-l --/ntfn/f-sj-r-tr— K h 
g jl Kyy'j ;uy ^;uf-;tT-b-r- K h'J^b*y 

;uy ^;uf*?J-T-bx- K y ^v-X h^yy'J iMf 
Jl/^T-b'T- K y^v'y Kyy'JJMfiVft 
r-fe-r- K y ^;UyM V/D^yy g 
T-t'r-K vVf-ZUi ^yy') ;uy ^U^^T-trx 

y^fiKy7'n,f^yy'J JMf tr-trr - 
2 - h U >f V^n^yy g 1 - r -fef 
-K 2- OWxKyy'J^) - 1 + 
*T-bx-K 2- (^^yMV/n^yy'J^) 

- 1 -xf^ft7-tf - K 2- (y^f;l/Xh^y 
•>V^) - 1 -x-^^^T-b-r- K 2- (vy-^;u 
>F + yy'J^) - 1 -^^-^^^r-tr-r- K 2- 

(WfHvyn^yy'J^) - 1 -xl^i^^T 
-trx- K S-h'Jxh^yyiJ^-l-T'D^yf 

DeW7-br- K 3-^f^yxh^yy'J 
1 -yntf^^T-fcT-- K 3->f^v7Kyy 
V /U- 1 -^^^7^- K 3-^f^y^V 
yn#+yy'j l -T'neW7'tf - K 1 - 

(2-h'Jxh^yyiJJl'-l-xf;i,) - 4 -^*7 
-t^^vy-n^^r-^V, 1- (2-F'Jx^yyiJ;i/ 

- 1 -x.f-;i/) -3-ft7-tf^y^UAH>, 2 

-h'jxh^yy'j )v- 5 --f-^r-fef-^y 
2-h'jx^yyij )v- 4 -^^r-fc-f-^y ;u?Ky 

2- (2-h I Jih^ryy , J^-l-xf;l/) -5 40 
-f*7Wy^W>, 2- (2-h'Jx^yy 
g l -Jif-;l/) -4 -^^T-b^-^y >> 1 

- (l-t^y-2-f7-5-h , JxF^ryy'JM 

$&#BL 6-h'Jxh^fyy'J ;l/-l-A^f 
y^ft7-tr- K l-h'Jx^yy»J;|/-5 
^ry;Uft7-bf-h, + 

-^■^f^ft7-t7-h A 6-h J Jxh^yyU;l/- 
1 -A^y^ftr-tf - K 1-h'Jxh^ryy'J^ 

- 5 -*^;i/f-:*T-bx- K 8 - h 'J ^ h^ryy'J 50 



#H3 2003-64221 

76 

;u- 1 -t^f^f^-7-tf - K l-h'J>h*yy 

yyU-l-fy^f*7«t7-h, 1 - h U .x h * 
yy'J )V- 9 --r v^^^T-fcTT-- K 1-h'Jxh^r 
•>y'J;i/-2-7*f^ft7-bf-h, 1-h'Jxh^ 
v v g 3 -T^^^^-T-tr-r- K 
v>g )U- 3 -y 2 -yf^f*7-tf - K l 
-h'JxF*yy»J ju- 3 -y^;u- 3--mn-*T 
•tr-h, 3 - h g y h 4- > v g 1 — ~fu tf;i^* 
t^hx-h, 3 - h 'JX h^yy'j i --fu \£)V 
r*- K 3-h'Jxf^yyiJ ;l-l-7°n 
fcf/l^*** h J.- K 3-MJxF^yyij 11,-1- 
-fu \Z ;i/^^^>y*ji- K 3 - h g x h + yyij 
1 -ynkf^-^-sf- 2 -xi^;u-^^r^y ai- K 3-y 
fJt'yT-b h + yy'J^- 1 — */ n tf - ^ T -tr 7^ — 
K 3 - b g 7-b F^ryy g )V- 1 -*7*n tf^-f-^T-t: 
■r-K 2-^f^yT-bKyy'J^-l-xfjl/f 
*7-fcx-K 2-f'J7-th*yy | J^-l-xf^ 
f^T-fc-r- K l-^fJPy7-bh*yy'J^-l- 
x^u^r-b-r- hX(4 l-F^-bF + yy^- 
1 -jc^^^^y-tr^- h Q 

[0 0 4 0] y7>^Ltit — *9:S: (VI) 
X 1 X 2 X 3 S i -A-S u b (VI) 

K^, X 1 . X 2 , X 3 aO f A«4**L-FtLSv»U4|H 
ffiU* (I) <9jfti*£*rU ^oSubli-SH, -C 
U -Br. -I, -NH2. -NH (A-SiX^ 
2 X 3 ) , -N (A - S i X 1 X 2 X 3 ) 2. -NH- 
CH2-CH2-NH2, NH-CH2-CH2-NH 
-CH2-CH2-NH2, NHEt, NE t2, NH 

(C4H9) , O-C (O) -CMe=CH 2 , O-C 

H 2 - (CH -Q- CH2 ) (ds ^g^e) X(i-sc 

[0 0 4 1 ] — JftS: (VI) Oy7>i LTI4. eHxtf 
£JLTOfb^*«fflLT4v^ : (MeO) 3 Si - (C 
H2) 3-CU (MeO) sSi- (C H 2 ) 3-S 
H, (MeO) sSi- (C H 2 ) 3-NH2. (Me 
O) sSi- (C H 2 ) 3-SCN, (MeO) zSi 
- (C H 2 ) 3-O-C (O) CMe=CH2, (Me 
O) sSi- (C H 2 ) 3-O-CH2- (CH -O- 
CH2), (E t O) 3 S i - (CH2 ) 3 -C 1 , 

(EtO) sSi- (CH2) 3-NH2, (E t O) 
3S1- (CH2) 3-SH, (EtO) sSi - (C 
H2) 3-SCN. (EtO) sSi- (C H 2 ) 3- 
O-C (O) CMe=CH 2 . (EtO) sSi- (C 
H2) 3 -O-CH2 - (CH -O- CH2 ) , (C3 
HtO) sSi - (CH2) 3-CK (C3H7O) 
3 S i - (C H 2 ) 3-SH, (C3H7O) sSi- 

(C H 2 ) 3-SCN. (C3H7O) sSi- (CH 
2) 3-O-C (O) CMe=CH 2 , XI* (C3H7 
O) sSi - ( C H 2 ) 3-NH2, (C3H7O) 3 
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(10) 

17 

Si- (C H 2 ) s -O-CH2 - (CH -O- C 

H2 ) o 

[0042] i/7>t Ltli, ( I ) - (V I ) 

[0 0 4 3] *'J ^7-Oy7>li, MilfEP 652 
2 4 5 ^-BK EP 0 7 0 0 9 5 1fBl, EP097 

8 5 2 5#A2at) f DE 1 9 9 2 9 0 2 1 A 1 KfElfc 
ZtlX^&o 10 

[0 0 4 4] **#J^SEttOfcA^v^ >it^t L 
T, '>7>Oil*ft, «itf-i(ttI-VIOy9>0 

[0 0 4 6] /*>f T-^ U ^fb 20 

»Xli^RttO*»#Jf±. -OHXIi-07-fef - b 
Wx.if-0-C (O) -CHs£, «JB£*L&->v 

[0 0 4 7] >w 'U***) =^-. 8Kb 

[0 0 4 8] /<>f **U tt-<ryft 

9 7*/-*. ^«f->R. *^>Xti^ 
[0 0 4 9] 3c^O^>f«ttO^«#Jt LTfi. 

±, h^>f bX(i^ v-Xii. iH0t> 

[0 0 5 0] Kfbt?O^E*fflk LTIi, (it^t^lS 40 

[0051] mtmxiitrjmi&oftmmtLxa. m 

Cl- 1 0 0 0m 2 /g, *flj^ii3 0 0m 2 /g^)B 
[0 0 5 2] flilff77t-^;l/XAGai:i:ot 50 



#B 2003-64221 

75 

mm%U 1 t r a s i 1 X*WJrLZft& : M$ J r m (Ultr 
asil 7000 GR, Ultrasil VN 3, Ultrasil VN 3 GR, Ult 
rasi I VN 2 &LK Ultrasi I VN 2 GR) , P G * 

>^MJ-XO^ (PPGlndustries Inc.) Ciot 
SETcSix^H i s i 1 V'J-XOW ffi (Hi— Si I (R) 
195G, Hi-Si I ( R) 190G, Hi-Si I (R) 170G, Hi-Si I 
< R) 255G, Hi-Si I < R) EZ, Hi^Sil < R > 243LD, Hi- 
Si I (R) 233, Hi-Si I (R) 315) aVn-f^f 7tt (R 
hodia) ^J;oTB£7c£ti&Z e o s i 1 y'J-X^K 
q=p. 0!lx.if Z eosi IH5Gr, Zeosi 112 
5 G r , Zeosi 1 1 4 5 G r , Zeosi 1165 
Gr, Zeosi 1175Gr, Zeosi 1195G 
r , Zeosi 1215Gr ^«fflltJ:vs IftOfc 

[0 0 5 3] JE»#X 4: It . attOi&S&tflEKJ*!* 

U^A, — »ft— ft*. A-7yfb^H> l-5« 

-7*d/n°>\ n--X^>, i7 7^>, ^<^>^>) . 

yntfP>, 7r >) , S»T)^> (T-fe-f- 
7 9 nt 0 /MVf >-l) . ^«covje.> 

/Xl*y )ls*u?uumtfc& (7l/*>, CKC, H 
CFC) X(ia^T02lffiH»-^v^r«ffl§tL4-?-Oft» 

[0054] *fouiiffi»^ fc Lx^mtRm-hmm 

Ba#^J£(i 7 3 /^-;uS^3 l mi»o !E^BE»^fx 

[0 0 5 5] EE*5jr^ttvA^-A' (E. Stahl) . *U 
> (K.W. Quirin) . Y^)VY (D.Gerard) CO "JftmS 
LK^-7>f * — XDtzibinEcMlfX (Verdichtete Ga 
se zur Extraktion und Raff i nation) " > y^7' , J > 
If -OMR. 1 2- 1 3HUioTSg«StLx.4o BE»^ 

[0 0 5 6] EjB^li«flBOi|f5eo«fflO^*tc*Hr 
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m <o Vk i- &iue&&m <r> mm * * jm: hi* h x * 
# , m K-mmm<?>® & \z & ^ x itwtt t - ftfkz # f- 

[0 0 5 7] S*^X(iSC*H(HS'$tL7tS3llifF»' : f 
[0 0 5 8] $fe-f, 'U*#')-?-, /<4* 

■oxmbzn, mt>tix^&zt, mmi-u^j *# x ) 

-7-, /U**'J3-7-, BlfkWXJi^'fBatto*** 

tt']^- mmxun m&coftmm<r>i£x<7m 

UTSLTfftUnWmWs? >&G(7>-$i5:ffi.&£mm2tiX 

[0 0 5 9] #f&9JKJ:*#S(C;fev>T, fHRE^jt* 
Df#$ft*lE*{±— ®U 1- 5 0 0;<-;k *flJ(Cli 1 
-4 0 0;<-;k #n%fijt-i4 1-30 o/<— ;i/t?<fco 

[0 0 6 0] K^ffi^**t^t6^iaK (ftlRjUE) 14 0 
-3 0 Ot:, #flJ^(40-2 0 Or, #(C#flJ(-(4 1 0 

- 1 2 oti:ab4 0 

[0 0 6 1] S^**X4>0->7>Oi#ff14i4-eoa», 
<0'<? *-9 t T v 7 >*#<7>-£*»-fr!ftO*Stt 

ft * <o -> 9 > coiftK iifflao*«tt \znm * R »rto 
[0 0 6 2] »KJ£WilS5a/!«ERl&X«i*ffaaiO)t 

[0 0 6 3] E^J(4tt'!rOE^jU'^;U'\<O^HcOWl-5 
-7 2 0*> *fOUIi 5 - 2 4 0 55\ WUtfflJKIi 5 - 
3 0^K, -«i:forJ:< 1 ^o^^J(4C<OB#W 

[0 0 6 4] z^** 1 ;^-, ®nt: 



(11) M2 0 0 3 -6 4 2 2 1 

20 

[0 0 6 5] LT<4, 3l*±Jf!B«*MS, 7* 

D^u'wa, 7 ttmmvk. 9 

(Schaufelwalze) , 7'n^5fi!M$$t X 
MMftftUt, -iy^=7 (Kreiselmischer) XI4-f>^v 

mwmtmmLxx^o 

[oo66] mtmmii 1 #ini*fc 01-200 emeo 
io [0067] «ffl?w->7> !4jehs * izmm-t-r 

[0 0 6 8] /^t#'Jv-, /U**'J 3-7-, mit 
*x 14 *■ -r afcaoasfcjws y-' v 7 > «• i i^A^url^- i> 

[0 0 6 9] A^*'J-7- /N'^f ^-^-U 3-7-, &ffc 

»x 14 7- 4 m&<7)3zmm * t -r&m^m c*4^tA 
20 [0070] '>?>*i-r&mw.miz$>2>ifxtx±i l z 

3v-, Kftt?Xi4y^^tao^«^Ji:«^ 
[0 0 7 1 ] *M^14l-?l§^v>r, V7>^14$*t^ 

/^^^-j-t-, /s^^^-ijn-v-, mmmtT^m 

vrnximmmmz^x* x ^ a 
[0072] $mxi*m&&m*i o»^mxmmtx 

30 [0 0 7 3] mit«ES»lil 1 8 * 

fljU(4 1 0 5}— 1 2 055-, #K#flUC(4 1 055— 6 05?- 

[0 0 7 4] SMKX«**EER»tt 1 - 3 0 0 "C, *flJU 
f4 1 - 1 0 0"C, #tc*fljicj±5 0-100 r, J:>9# 
i-^ij(c(4 7 o-io or OSS-CUSS LTJ:v>o 

[0 0 7 5] ^HiOftW^tlirfAl^ftfiot, 
3 a % ^Hgq ic J: -5 v 9 ^^14 $ *t3t ^> 

40 7S0 ; '/X14ft!l<7)3AB)!)^J^#*-r^>3/,?l#^r-* 

So 

[0076] ^wuii^Aft^ftoiiaofc*^, 

7C*^3A3U4^3'AtffifflU-CJ:v^ *flJ&^j£3A 
(4, 0!lx.l4*^ (W. Hofmann) 0 3AJJW (Kautsc 

huktechnologie) , Y>9—thf& (Genter Verlag) , 

'yzuY^y Yif)VY 1 9 8 0 KfBtt$*VCV>£ 0 
3A!4, t ») *>tt^'J -T^ v'J-> (BR) , tfV'fVT' 
V> (IR) , 7.^P>#*1 -6 0KS%, *flJfC{± 

5- 5 o*i%i*t*^ti/>'/r?i;xv-*it 
50 (e-xi4s-sbr) , 4 v-r*f-\<y/<i v-fvv 
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(I I R) , T^'J^-h'J^f 5-6 0 

/7^'J^h'J^3#'j7- (NBR) , 

~fU t'l/>/yX>^ff (E P DM) , jfctmcHx 

<bo:*^oa^tt«:4*1"4o 
[0 0 7 7] *JIWi:J:4^ai^ftli, ft!lO:=fA&j 

fbflk tnix»#k pTM^J, ML tSK»t^:7^f 

[0 0 7 8] *E=TA|MHii, ««B»U«^*fl|*-e 
[0 0 7 9] LT, ttft. #«*jr«##X« 

[0 0 8 0] aai*PafE«#JOfca60ffi|(±. 

[0081] jp^a#jarwiwatt^^*tLro. 
i - 1 ofii%, arwKtto. i-5M%wtt?«ffl 

[0 0 8 2] *«W^J:4^»*J. »*UJ: 9it»*->f 

0 0-17 OCtiiA^^TiK Mtc, 

"To i 9 Ltftfeiifc^ jl^t^-e&tto J: ^ i: 
rt$p^^r-9-Xiin-7Hj3v^r 4 o-ii o^-e^su 

hmskr warn o * k iee l t n v * o 

[0 0 8 3] **WtiJ:^^Aa^OllPS6Ji8 0-2 
OOC, #fUti(i 13 0-18 O'COittStN J: 
^ 1 0 — 2 0 0^- ;uoff2jTK*JfeLT <fcv> 0 

[0 0 8 4] *3kmiZX&XAfe^l***frh%&& 

X.MTMIL >f >i—9<(+-lBLVT>r- hUy b\ >r 
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[0 0 8 5] ^l&0^m:^v^>^14^^^/^^7Kg 
h7X^7r/<h^^hOUS-PS 4 0 7 6 5 5 0 
[0 0 8 6] KUft**, =fAX*U45^T«ffl**l* 

f&v^Ste^^ti^MSO^SiJ 
J: *>*^#HEK* (Stampfgewicht) RVOT 

* jM&R cm u =r a spxi- * x*-eoffiffl*o ^ a6 
UJ:i)iSt#safctinxa*W*«i WRi«^»Ril, 

[0 0 8 7] 31^v£orS^-/n-fey;(iioV^Tftfi^-7 0 n 
■h ^ HO* fc S it £ it^Kfo * (f ft <b r > 

[0 0 8 8] 

*3§93c: ±&3&§M<nMA : 1 5 0 0 gOU 1 t r a s 

1 1 VN3^K7AUt (7 cmOS5$£*rr&4 

tzU-)UX? > VIZ&\,*X2 0 r pmT*Hfi$«o 5 
5^rt(C, 12 0gOSi69 (8phf) ^rffi'|S^± 
JO 0/^> K^yv-'f>^ffifflLt K7AIO6 cmO 
IL^IUPlSiAt^o ?IIS^5»BOK7A(7)t 

[0 0 8 9] S i 6 9 %m$&Ztltzl 3 0 gO^^fS* 

CO2 (0>f>ySACJ:otffi|t: l 5 o^-^Cit 
Si6^o 1 5^<7>»g^-. iSSS:^- h ^ l/-yOy 
hSP»U<toT 1 0 0ti:*»4o 

2 0 o^-;m^v^r. ig^t 1 ftm-^zfewt z> 0 

/PRtKl 0 OlCUiJ^T 2 5*H1 . 2kgOC02t 
ffltB^^o 3 0 O^-^RffS 0ti:UW 

0. 5kgOC02t3 0^Biffit^)o 
[0 0 9 0] 5l#ie*R*«:«E5^ ft*Lfc««ffl 

[0 0 9 1 ] «t^)5te*#JOffllB : 2 0 0 0 gO 

U 1 t r a s i 1 V N 3 £5£»J^* "V Vf ^ y hrp-e 
1 0 5t:T*2«p|Bte«$*4o 1 5 0 0 gO(£*Stt^: 
Ultrasil (7cmO([ 
50 ^#n4O0M«) *tl*A1-^>o teK^A^l 
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8° Uffi&fLfcn-jux * > KCw4sv»T 2 0 r p mT'H 
(kS-££o 5 5£N^f*HC. 120g(7)S i 69 (8ph 

A*0 6 cm?L*«LTi*«*A-r&o 5I£»£5#ffl 

[0 0 9 2] S i 6 9 fcttlfrLrt: 1 3 0 gO^^f 

7or;^*ttiJBfcSfLrv»*KHE»m*-h* 

6 0 0ml ^ft*S»*U*«"t*o JEtJ^C 

&o 1 5^<7)»fi<7)f^(l, itftS:*- h * \s-y<F>V\ 10 
*'7HlOii:J:otlOO , Ci:(Sft-5o 10 0W2 
0 o^-;M:i;fci^T, «S* lWfW— 56UflM*-r* 0 Jfc 

1 0 OtUiS^T, 1. 2kgOC02t*25jtB 
Jttffi Lfco 3 0 0/<-W8 OttO. 5 k 

[0 0 9 3] *»Wt:i**«*Jo«c : 
ix^Fn-^StlKW 1 5 1 OfUR*- P 

i£»^>f RU ltrasil V N 3 CO 1 6 20 
5 0 gO^SLKl 3 2 g (8phf) OS169 £i£tJQ 
i"*o ?lllclC02 Stfy^yy hSn»U«toT 9 0 
toaSt:i5v^ 1 5 5/^-^0*- b * U-^I*I1±(C 
llt^o ft^»t 9 ODMl 5 5/*--MC 1 l$Hfi 

[0 0 9 4] rTA, ^Afl, 5 1 (Kau 

tschuk, Gummi, Kunststoffe 51) , ( 1 9 9 8) 5 2 

»97^3-^ (a^y-;u) fcfilTOJ:? uajgf " 

*t?l gO*«W^«t&5E*9J* 10ml <T>¥x-*V> 
^'j3-M;rf;U-f^ (DEGMBE) Stf 
0. 3ml COO. SWl^Hz S04 tft^o 

fcfl^U 10ml <D7*i3 >5:?SJP"r^o 3fcv 
*5>HPLCfr*f (v>*^ (Jasco 
Autosampler) 8 5 1-AS. ^>7"v>^n (Jasc 40 
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o) PU 9 8 0, RI^a5S7 5 15AS:ttl)HPL 
Cgf;Ti02^7A, 2 5 0 X 4. 5mm> 5 /u 
nu YMC ; 9ttffi : y>n^tVt#«DEGM 

BE;fiS2 5t:) co^^coffi^os*^^ 

^> O 

[0 0 9 5] CcOJoii. «x.lf*»WUJ:***#J« 
Ci:iv>TS 169 ( [ (C2H5) O] sSi (CH 
2) 3] 2 S) 4 <Dlfr^r$>tzt)MW*6mS:V>x-?; 
-)Vfrh 0. 7 1 lio^ox ^ y i:i8 
?iv^^it:M ? fHo y7>(i5. 2 9il 
<0^*y-;U£jSBtU S i -o- S i tt^tgftLt 

[0 0 9 6] *»MUJ:*5lS*#J^«fttS:»l*^ 
-To 

[0 0 9 7] flEfS (Stampfdicht) £ D I N E N 7 
8 7-11 t:SotlSt^ 

[0 0 9 8] 1 0 StTr 15-2 0«fMS£«S 

^ BETW^DIN66 13 1 (§»ffi)U^o 
T?IiJS-r^>o 

[0 0 9 9] StW* 1 0 5ttl 5-2 0^B<£«S 
^ Vl?L*f S:D I N 6 6 1 3 4 C'lSo TB J Hft 

[0 10 0] v?njffl?U§:» (>30tL<(i>50n 
mO«**ri-4»|?L) Sr7K*^?L8EiWse»*- 

(Autopore) II 9220 (vOn^Jr^y^ 
tt (Micromeritics) ) LTHftK&&OSMR 
tffldRKMKJ: 4 0 O^miT-codH^^v^TjlO^ 

-t&o KRftmi 0 5X:tm 5-2 oi$H(£jft$-£ 

£0 »*ffi«*?L«**#JO?L#»»W?L**S:D I N 
6 6 1 3 3 llX&i) v 9-t K^-^ (Ritter und Dra 
ke) UJ:**i*ue£oT±#i-&E*TUEjttSKfc7lc 

[0101] * vaB?Lai/^^njai?Lo^*oaB?L«* 

fg£E«, *L« (Aim) Ktt#1-*iffl?L#* (ml/ 
g) (*»i£AS* (ml/g) 

tL<«*t»»^$itfc«l?LS» (dV/dlog 
D) ) i^tt^t^o 

[0 10 2] 

[*1] 
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26 



sua 







Ui»Mt4v n 5^<H 


HI OB 


CORA 


©HB 






9/1 


210 


220 


250 


260 


270 


ART- 2Cr0l*S 
Dai ctlcl 




178 ±3 


144 ±3 


142 ±3 


130 ±3 


157 ±3 


td = 2-30 run) 


ml/g 


0,43 ±0,03 


0,38 ±0,03 


0,40 ±0,03 


0 r 38 ±0.03 


0,33 ±0,03 


(d = 2-50 roa) 


ml /cj 




n 11 +n nc 


n o*? *n nc 


u, it xu f u o 




»*ia*. *vam 


nm 


19 ±2 


23 ±2 


22 ±2 


20 ±2 


19 ±2 


(d > 30 raa> 


mX/g 


2,65 ±0,2 


2,80 ±D,2 


2,47 ±0,2 


2,43 ±0,2 


2,92 ±0,2 


(d > 30 ton) 


ml/g 


2,30 ±0,1 


2,37 ±0,1 


2,06 0,1 


2,06 ±0,1 


2,56 ±0,2 




run 


2 000 ±200 


2 700 +200 


2500 ±200 


2500 ±200 


20 000 ±2 000 




pmol/g 


0 


390 


388 


649 


137 



[0 10 3] Jj y 7° } ) >?t%ms i 6 9 (ifyvfAG 
frbWTs— (h V ^ h + yyU^/nif^) 7^7^ 
r >T*£>&o U 1 t r a s i 1 VN3(il 70m 

2 / g <o b e t m m m £ * •? & *r a g <d it k -f 

(Coupsil) 8 1 0 8lif77tAGi^itiSa n n i L 
TWC>tt4o £*UiU 1 t r a s i 1 7 0 0 0 GRC 
Eftl - * 1 7 5mVgOBET$If«t^7-^S 
-e*»K £*Ui8%c0S i 6 9 iz J:otWy7>fi:J 



* [0 10 4] =r*ifr&* 
Iffto *f£p h r «ifl6fflSil*JK3H-=rA^ 1 0 0ffiU*t 

A n > K ^ y ^ (Rubbe r Techno I ogy Handboo 

k) " . W. *7-*> (Hofmann) , ^>'V-tHJK (Hans 

er Verlag) 1 9 9 4 0 

[0 10 5] 

[362] 















8MB 






[phr] 


[phr] 


[phr] 




Buna VSL 5025-1 


96 


96 


96 


Buna CB 24 


3C 


30 


30 


Ultrasil 7000 GR 


80 


















B3 




VP a£?>/i^i06 






83 


ZnO 


3 


3 


3 




2 


2 


2 


^■7h-l/V SD 


10 


10 


10 


r»*/y**4020 


lr5 


1.5 


1, s 


^n?^^-G35P 


1 


1 


1 


Si 69 


6,4 






















2 


2 


2 


'CTM&'yt C2 


1, 5 


1,5 


1,5 




1,5 


1,5 


1,5 



[0 10 6] 'f;-7-VSL 5 0 2 5-lli, /<-fx^ 

v > * * -r * s ttfc s b r a # u 

^yx>^H> 7 3%^ ? 1, 2T% 1 
0 l f 4"C, *oi7%i , h9>^-l, 4 



t^ltv^o gnf'jv-(i3 7. 5ph rO«S: 
*o5 0±4OA-x-«iK (ML 1+4/1 

o or) &<> 

[0 10 7] 'f'J-7-Buna CB2 4<i, 9 7%0 
50 4-^*T^ 2%Oh7>^-l, 4-^* 
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1960 1, 2 -^^IklfA 4 ± 5c7)A-^-fiS 

[0 1 0 8] Jf^mi&t LXltf* (Chemetal 

I) <r>1-7Y-vy (Naftolen) ZD«^ii^ 0 

^^7^ (Vulkanox) 4 0 2 0li/<>f xji/tt^)6 P 

PDti^ 7°c?f^- (Protektor) G3 5P(iH 

B-t:^-^- (Fuller) GmbH(7)t/>rii"t:^ 

&o (Vulkacit) D (DPG) Rt/VJl-iJ * 

man 



25 



*y7FCZ (CBS) ii^Wx^i^ n a pt:^^o 
[0109] Ultrasi 1 7 0 0 0 GRiil 75 
mVgOBETSIMnfy7tAG^§|,(: 

A 5Mfctt oifcPfc V Bit* £ o 
[0 110] ^a^t i 3 $*Ol^IgCffl$ L 

[0 111] 
[S3] 



*i fast 










Werner & Pfleiderer E-ffl 












5,5 A-A- 


SMUB 




1,58 L 






0,56 






70 °C 








i 


Buna VSL 5025-1 + Buna CB 24 


1 ~ 


3 


1/2 **KfcU<f**«^v>ttS*t*;*Wte, 








3 - 


4 






4 


' 


4 - 


5 






5 




5 ~ 


6 








145-150'C 






Bia-?24Rffl 



*2S» 


as 




SB* 


70 »"V 
70 "C 
0,53 






0 - 2 
2 - 5 
5 


iS«£Et & = A: Cct o T/X v 1 SOX JCJft» 

150°C 
B£T 4B9S1 



[0 112] 



[14] 
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J0 














4U 77 




0,50 




50 *C 






0 2 


3B2#i^#v£><Z>/ty^C9JBiy fflL/ . {JgjSffi. ARB 


2 






(ftfi&200mm. ft«450mm t afflJfca&50t) 








3* s« , 3* TtunaeAtu in 




8* ^D-JMftv^ll nun: »tf 




3* ff;oa-***3i7(3,5 mm>icar. 








85-95*C 



[0 113] JMSUfcv»T:*AKW60rt:ibO*i£*4 [0 114] 

hthho [it5] 



ttSttlft 








ML 1+4. 100°C f »3«Kr 


DIN 


53523/3, ISO 667 




*SW*-;P-£l* , 165°C 
Dmax - Dmin [dh'm] 
tlO% 2k& r90% i 


DIN 


53529/3, ISO 6502 




y >'^(=«rf«9mm 23°c 

IMPa] 
[MPa] 


DIN 


53504, ISO 37 




•>aTAIgS # 23'C [SH] 


DIN 


53 505 




0 jfttf 60°C, 16 Hz, 50 N fflJS* 
M 25 N ffiffi* 

E* [MPaJ 
.MA tan &[] 


DIN 


53 513, ISO 2856 




, 23°C, 6D°C [ft] 


ASTM D 5 308 




DIN-JMS , 10 N <Dfj [mm*] 


DIN 


53 516 





[ 0 1 1 5 ] ffl 1 

m 1 t-JS^-C, 4phr(D*^'J> :Tfft* 

S i 6 9 t&bZIXttYm&m (A) ##&93tcJ: 
4y9VSEi*S*Lfc^>f Bl* *"f (B) fcJtgc 
tS, ifrfrtt (A) £0*" (B) ©fc*i:«ISK4E* 

[0 1 1 6] 
[*6] 
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(A) 


(B) 


ML { 1 + 4 ) 


[ME] 


63 


67 


Dmax-Dmin 


[ dNm] 


16, 6 


18, 4 




r n l 


1,8 


1,3 


»- Q ftS- 

us 


C # ] 


2 B, 2 


31,7 




[SH] 


63 


61 




[MPa] 


15, 5 


15, 9 




[MPa] 


1,6 


1,7 




[MPa] 


7,8 


8,4 


RF 300%/100% 


[ ] 


4,9 


4,9 




[%] 


450 


440 


din- eft 


[mm* ] 


77 


82 


K5SBM4$ ., 60 D C 


[%] 


59 


62 


E* (0 a C) 


[MPa] 


14,3 


14,1 


tanS (0°C> 


[ ] 


0, 483 


0,461 


E* (60°C) 


[MPa ] 


6,4 


6,4 


tand (60°C) 


[ ] 


0, 146 


0,144 



[0 117] m5m<Vr*-? : $:i>tlztybfr%£nl,z^ 
(A) RU>~ (B) OfASML (1+4) liEgrr 

EtLti^o ift-g-^ (a) so* (b) izm-tzi&mvk 

tRF3 0 0%/l 0 0%tCO^T<^l^1i(±^^K- -> 
-To 

[01 18] 012 

«2tt, m®<7>mm®.&® (C) KJ+LT^AI^ftift 

■>r-/*8 108 (D) *IMLfcHH:fiTt4itt 
*Ltv>4 0 (C) SIT (D) J±»2SEUSt$tL 

mif bitzfe-kiimz^Lx, zvmK&^x 7 055- 

J, 
[0 119] 
[«7] 







<C) 


(D) 


ML (1+4) 


[ME] 


60 


82 


Dmax-Dmin 


[dNm] 


18,9 


22, 1 


tio% 


[ # J 


1/6 


1,1 




C # ) 


23,2 


36, 0 


V37ASI 


[SH] 


62 


69 


sm»t< 


[MPa ] 


13,0 


13, 0 


100%Ttf>3l5&iS:fc 


[MPa] 


1/9 


2,3 


300%-C , <D?l5Sifc^i 


[MPa ] 


8,9 


9,1 


RF 300%/lOO% 


[ ] 


4,7 


4,0 




[%] 


380 


380 


DIN -Sift 


[nun 3 ] 


91 


88 


E£5$l!« , 23 °C 


[%] 


32 


33 


Z+ <0°C) 


[MPa] 


15,4 


20,5 


tanfi (0°C) 


[ ] 


0, 486 


0,502 


E* <60°C) 


[MPa] 


6,5 


7,7 


tan6 (60°C) 


c ] 


0,136 


0,144 



[0 12 0] m6$Lfrh<?>mi*. : P*v^>ffcS*Lfc& 
20 a<7)^r^VP 3H7 7°y^8 10 8^«fflt:J:ot, 

TA««aVJ:<9*iv^»»»1t*E*tt, (D) 

Sr^LTV^o JSK, (D) OffiJt«»R F 3 0 

0%/10 0%tt# ( HR (C) UitL-CWfe^UfijULr 

[0121] *5£mz±&*jm<v&m<om£ji, %n 

[0 12 2] c:ttf>Ofi?0(iW<b^(^ *f&9Jt::.fc*^tf> 
v ?>it*titzr<{Wli C««t4 - t U J: o r 66 

c* j: -7 fttMrSB^jStsi sec SfUlStS tiZ - t 

40 8(0J:7 S:»OT±Wy9Wfc?Jifc*"'f»S:«ffl 



7D> h^-vCDSE§ 



(51)lnt.CI. 7 

C 0 8 L 21/00 
C 0 9 C 3/12 



F I 

C 0 8 L 21/00 
C0 9C 3/12 



f-T2-y (##) 
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(72)5&9J# T> VV /N^-t 

<72)*9J# *-yr- 

^ -*7V>;i/ ? -7;u— y h — 

-b 28 

^^v^f-r 11 



F 9 ~ -U (##) 4F071 AA11 AA12 AA13 AB03 AB26 
AE17 AF53 AH08 AH17 AH19 
BC01 BC07 
4G072 AA41 AA45 BB05 JJ45 QQ09 
UU08 

4J002 AB012 AB022 AB042 AB052 
AC011 AC031 AC061 AC071 
AC081 AD032 BB151 BB181 
DA037 DJ006 FB092 FB096 
FB097 FB106 FB107 FB116 
FB117 FB146 FB147 FB156 
FB157 

4J037 AA08 AA09 AA11 AA17 AA24 
AA25 AA26 AA27 CB23 CC01 
CC06 CC28 EE02 EE47 FF15 
FF17 
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